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Drought Resistant Evaluations of Commonly Used Parents and
Their Derived Varieties
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Abstract: [Objective] The present study was to evaluate the drought resistance of sugarcane. [Method] 38 commonly used
parents and their derived varieties were pot-planted in the greenhouse. Their grown-well sugarcane plants were ceased water at the
elongation stage of sugarcane. The water stressed and non stressed leaves were collected for evaluating drought resistance with the
established physiological evaluation techniques. [Result] The results showed that 38 commonly used parents and their derived
varieties of sugarcane were classified into three groups by cluster and discrimination analysis. [Conclusion] Guitang 11 and its
derived cultivars, such as YunZhe 89-351 and Guitang 89-5, performed to be highly resistant to drought. The drought resistance in
the derived varieties from CP72-1210 and ROC1 with moderate resistance will be subject to the other parent. Yuetang 93-159,
Funong95-1702 and Funong 91-4621 derived from the other drought resistant parents (Yuenong 73-204 and Zhan74-141) performed
to be resistant to drought, and Funong 91-4710 and Funong 94-0403 derived from the water susceptible parents (Ke 5 and Mintang
69-243) to be lowly resistant to drought. The water susceptible parents Xuan 15 and its derived cultivars, Mintang 88-103 and
Mintang 92-505, were all susceptible to water stress. The other tested germplasms or parents, such as Hannan 92-105 (clones of
E.arundinaceus) , Funong 81-745, Ya73-512 and Ya90-33 were resistant to water stress.
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Table 1 Materials tested for the drought resistance valuation
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Commonly used parents Cross combinations Derived cultivars Other tested genotypes

CP72-1210 CP72-1210x%} 5 CP72-1210xKe5 Ak 91-4710 Funong91-4710 A 95-1630 Funong95-1630
CP72-1210x % 73-204CP72-1210xYuenong73-204 A4k 95-1702 Funong95-1702  4fiAk 81-745 Funong81-745
. 73-204xCP72-1210 Yuenong73-204 xCP72-1210 Bl 93-159 Yuetang93-159 CP84-1198
CP72-1210x 4 71-374 CP72-1210xYa71-374 FEWE 96-44 Guitang96-44 RB72-454
CP72-1210x i} 69-263 CP72-1210xMintang69-263 4R 94-0403 Funong94-0403 1 86-368 Zhan86-368
CP72-1210x ik 74-141 CP72-1210xZhan74-141 Ak 91-4621 Funong91-4621 CP72-2086

i 15 Ke5 3 15x 3 82-96 Xuan15xYa82-96 iy B 88-103 Mintang88-103 £ 90-33 Ya90-33

% 15xCP73-1547 Xuan15xCP73-15467
ik 15 EEBES Xuan15xE.arundinaceus
% 15xj# 82-108 Xuan15 xYa82-108

F A 1 5% 90-31 ROC1xYa90-31
WEbE 1S5 xH 71-374 ROC1xYa71-374
BEHE 1 5 xE 71-374 ROC1xYa71-374
FERE 11x 82-96 Guitangl1xYa82-96

BréahE 1S ROCL

HepE 11 Guitang11l

4 B 92-505 Mintang92-505
JE 90-31 Ya90-31

4% 96-0616 Funong96-0616
2B 95-128 Yunzhe95-128
H4¥% 93-103 Guitang93-103
i5Pg 95-108 Gannan95-108
78 89-351 Yunzhe89-351
He4 89-5 Guitang89-5

H 73-512 Ya73-512

£ 90-3 Ya90-3

175 92-105 Hainan92-105
(E.arundinaceus)

Ha A

(E.arundinaceus from Fujian)
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Table 2 Variation of physiological indicators in the sugarcane leaves exposed to ceasing water for 11 days (%)
HERIE R 2 Tested genotypes MDA (+) PMP(+) CHL() PRO() POD (+) SOD (+) CAT (-) Pn (-)
{4} 88-103 Mintang 88-103 498.9 449.8 63.6 46.6 86.5 431 80.1 98.4
#75 92-105 Hannan92-105 (E.arundinaceus) 73.9 18.4 13.8 9.3 197.3 157.4 19.2 50.2
% 15 Xuan 15 87.8 19.6 46.2 135 189.8 81.1 234 76.7
H:E 96-44 Guitang 96-44 54.5 28.5 8.4 11.7 106.1 104.9 9.1 48.4
B 90-31 Ya90-31 117.3 79.9 29.4 11.3 109.5 119.0 18.8 70.3
Ji 71-374 Ya71-374 438.0 374.2 52.0 50.9 75.6 447 65.5 86.9
B 11 Guitang 11 84.7 423 21.7 9.4 173.3 1235 328 58.5
iR 95-108 Gannan95-108 337.3 380.0 62.4 46.4 78.7 11.8 49.8 98.6
B4k 73-204 Yuenong 73-204 68.1 118.3 22.9 26.0 89.1 93.9 246 100.2
J& 82-108 Ya82-108 3748 355.2 65.1 51.7 90.9 29.3 56.9 88.5
%} 5 Ke5 305.8 122.3 39.9 33.3 120.2 64.4 50.0 91.2
My 92-505 Mintang92-505 4933 4785 724 44.9 52.2 46.4 44.8 93.7
4 69-263 Mintang69-263 228.9 82.0 50.7 37.0 183.8 320 38.0 90.7
J# 90-33 Ya90-33 67.3 22.3 125 14.5 174.1 159.3 8.7 59.3
HEEBES E.arundinaceus from Fujian 73.9 11.9 6.6 4.1 136.8 201.7 18.4 49.6
RB72-454 455.0 4832 56.8 51.6 17.4 16.8 46.1 90.7
CP72-2086 272.0 290.6 46.7 17.2 86.7 22.9 38.2 85.4
¥4k 81-745 Funong81-745 90.1 55.6 18.2 23.3 2479 96.3 20.7 65.0
BaHE 1S ROCL 229.5 187.9 51.8 56.3 85.3 31.6 53.8 74.8
J# 90-3 Ya90-3 4211 397.6 70.6 53.5 478 316 50.4 89.2
it 86-368 Zhan86-368 4736 520.6 67.6 49.9 37.8 437 55.3 86.4
FEHE 93-103 Guitang 93-103 502.6 330.5 78.4 52.9 35.8 19.3 50.8 90.6
CP84-1198 119.1 102.8 37.3 26.6 112.0 90.3 332 75.0
FEHE 89-5 Guitang89-5 252.1 192.6 82.9 255 37.7 38.6 56.1 79.5
Bl 93-159 Yuetang93-159 97.0 52.1 337 23.1 123.9 87.6 28.3 67.6
CP73-1547 220.9 266.7 49.0 405 162.0 22.7 56.7 92.6
J# 82-96 Ya82-96 78.1 63.0 228 12.5 178.6 88.6 21.1 68.5
71 89-351 Yunzhe89-351 95.5 39.0 6.8 10.1 120.0 84.8 34.9 70.2
Hi 4 95-1702 Funong95-1702 257.9 258.1 29.6 36.4 135.4 15.0 524 92.6
¥4k 96-0616 Funong96-0616 263.3 380.5 46.7 25.4 80.5 20.4 25.8 72.7
a4k 91-4710 Funong 91-4710 240.9 125.0 81.5 245 835 35.5 70.3 88.9
FaAk 95-1630 Funong95-1630 222.4 110.9 35.3 49.9 138.5 32.3 34.8 93.3
Fafk 91-4621 Funong 91-4621 359.4 307.7 24.7 29.7 64.8 7.4 25.0 86.7
1 74-141 Zhan74-141 175.8 80.0 35.9 25.7 125.7 12.3 29.6 90.8
¥4k 94-0403 Funong94-0403 556.0 407.1 61.6 436 14.0 6.4 59.3 95.9
CP72-1210 222.3 168.2 54.8 39.1 75.6 59.7 57.7 69.6
J# 73-512 Ya73-512 260.7 56.6 18.7 15.5 106.8 418 35.8 80.9
77 95-128 Yunzhe95-128 2324 2375 417 40.0 141.8 16.2 50.0 93.8

B P PR A 25 ik R AH TR IR T e ARG IR (%)
FEAR I B x100%: (+): FoRm, ). FoRpd

Data in the Table were variation percentage (VP, %) of tested genotypes exposed to the same duration from ceasing water. VP =

= (WK 101 o I A 45 2 IR Al o - 1 (K I AR 5 2L R R P+ 16 LK IR 4522 2

Tr-CK

x 100

Where Tr was the physiological indicator of tested genotypes exposed to ceasing water for 11 days; CK was the physiological indicator of tested genotypes

under well watered at the same time. Positive (+) stands for increment; negative (-) stands for decrement
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Table 3 Daily variations of physiological indicators in the sugarcane leaves exposed to severe water stress (%)

fERIE N Tested genotypes MDA (+) PMP (+) CHL (-) PRO (-) POD (+) SOD (+) CAT (-)
% 88-103 Mintang 88-103 45.36 51.47 5.78 4.85 18.73 14.42 7.28
& 82-108 Ya82-108 43.05 48.34 5.92 4.70 18.94 15.65 438
[ 92-505 Mintang 92-505 41.24 43.50 6.58 479 17.29 10.22 5.58
RB72-454 43.63 50.95 5.16 5.06 15.05 20.68 4.99
% 15 Xuan 15 33.69 34.81 5.57 3.92 13.05 11.92 5.96
& 71-374 Ya71-374 32.12 26.99 6.07 3.58 13.13 5.64 5.36
i F5 95-108 Gannan95-108 32.10 42.06 6.20 4.86 15.78 476 5.75
#} 5 Keb 41.11 50.80 5.43 3.21 15.93 474 5.92
[ H 69-263 Mintang 69-263 29.40 20.43 5.47 3.48 19.62 8.21 4.95
CP72-2086 31.35 40.96 5.99 3.04 14.21 6.51 6.02
£ 90-3 Ya90-3 43.67 39.06 6.26 4.29 16.24 6.18 331
it 86-368 Zhan 86-368 35.71 54.51 6.22 248 18.48 7.39 451
HH 93-103 Guitang 93-103 36.42 41.01 5.80 4.66 15.40 7.18 5.02
4 89-5 Guitang 89-5 43.02 52.52 6.68 3.40 10.47 8.46 5.09
4% 96-0616 Funong96-0616 33.83 26.89 5.24 4.02 1253 8.73 472
FaA< 91-4710 Funong 91-4710 31.37 28.04 6.04 457 13.65 4.05 5.27
Fi4< 94-0403 Funong94-0403 29.71 26.72 6.41 3.52 12.58 4.02 3.84
218 95-128 Yunzhe95-128 28.95 22.27 6.97 3.84 17.03 5.46 437
2 90-31 Ya90-31 36.63 16.87 450 1.89 14.43 4.39 4.00
CP73-1547 35.35 12.61 5.49 3.60 10.05 5.65 4.01
FA< 95-1702 Funong95-1702 28.27 25.18 5.08 3.10 10.46 3.85 3.88
FA< 91-4621 Funong91-4621 29.15 22.46 5.63 3.69 11.00 3.90 2.20
il 74-141 Zhan74-141 26.21 25.57 5.04 4.02 13.29 6.26 4.50
A< 95-1630 Funong95-1630 28.22 19.07 5.40 3.10 14.30 6.85 4.65
4 73-204 Yuenong73-204 23,51 15.43 3.08 2.03 11.66 5.70 1.44
CP84-1198 24.18 22.74 475 3.10 10.92 6.86 3.69
4 93-159 Yutang93-159 21.33 19.55 3.87 2.20 731 5.99 353
2 82-96 Ya82-96 22.11 17.99 3.33 2.29 6.35 5.97 3.59
W&k 1ROCL 18.98 21.20 2.98 2.49 8.64 3.94 1.22
71 89-351 Yunzhe89-351 20.46 21.05 3.27 2.88 5.39 5.33 3.12
CP72-1210 11.25 16.85 3.63 2.69 7.35 2.82 2.52
& 73-512 Ya73-512 22.42 16.65 2.89 2.65 713 421 2.60
g 92-105 Hannan92-105 (E.arundinaceus) 4.55 5.97 0.55 1.46 4.72 3.18 1.80
HeH 96-44 Guitang96-44 15.06 15.82 2.58 1.16 6.44 1.82 2.41
Heg 11 Guitang 11 15.92 10.63 3.33 0.69 6.36 1.49 2.33
2 90-33 Ya90-33 12.84 7.71 2.90 1.36 5.65 3.88 1.58
WW@PI3 E.arundinaceus from Fujian 3.94 5.35 1.77 0.22 4.47 455 1.93
A< 81-745 Funong 81-745 16.50 9.79 2.61 1.42 5.30 2.37 2.51

RN TRBAE N 25 JE DR R EE P i H AR (%) = G EE/K M MA R % A B R AR I 8- 15 (K I PR 48 2L BRFR Rl B0 + 153 (R N () 2% A 11
FRATI B x100%+ WK IR 18] (dDs (+): RoR¥GM, (- RoRpkd
Tr—CK

Data in the Table were daily variation percentage (DVP, %) of tested genotypes exposed to ceasing water per day. DVP = ¢k x100

Where Tr was the physiological indicator of tested genotypes exposed to the serious water stress; CK was the physiological indicator of tested genotypes under
well watered at the same time. Positive (+) stands for increment; negative (-) stands for decrement
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295128 Yunzhe95-128

1 4¢95-1702 Funong95-1702
CP73-1547

CP72-2086

#i4¢91-4710 Funong91-4710
FERS9-5 Guitang89-5
CP72-1210

Hifiii rOCI

11£73-512 Ya73-512

ilk74-141 Zhan74-141
Hi4£95-1630 Funong95-1630
4] 8i69-263 Mintang69-263
Fi5 Kes

#73-204 Yuenong73-204
#1¥89-351 Yunzhe89-351
#4293-159 Yuenong93-159
CP84-1198

11:90-31 Ya90-31

F1R96-44 Guitang96-44
#14¢81-745 Funong81-745
11£82-96 Ya82-96

FER11 Guitangl1

15 Xuanls

#i44 B #*E.arundinaceus form Fujian
1££90-33 Ya00-33

i 992105 Hainan92-105
#11496-0616 Funong96-0616
H#i4¢91-4621 Funong91-4621
11£82-108 Ya82-108
{71995-108 Gannan95-108
1££90-3 Ya%0-3

1171-374 Ya71-374
#14¢94-0403 Funong94-0403
FERH93-103 Guitang93-103
RB72-454

— ill86-368 Zhan86-368

—— [#H{92-505 Mintang92-5035
[4] §88-103 Mintang88-103

1.0 08 06 04 02

=]

A FEIFIEZKE ) Same duration after ceasing water (d)

FA Al BEY-E.arundinaceus form Fujian
i #992-105 Hainan92-105

11£90-33 Ya90-33

H14¢81-745 Funong81-745

FEFE11 Guitang1 1

H:Hl96-44 Guitang96-44

r

CP72-1210
HrEEn rReC

2:11789-351 Yunzhe89-351
11£73-512 Ya73-512

11£82-96 Ya82-96
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11£90-31 Ya90-31
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Fig. 1 Cluster analyses for drought resistance in sugarcane genotypes
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Table 4 Cluster and discriminate analysis for the drought resistance of sugarcane genotypes

P AL R Y AR I ] Same stressed time AR B SRS Same stressed intensity Pk Ry SEL
Tested genotypes RINK IR FRME REAK Ak mkmx oo Wi
L . . . resistance Ceasing wate
Cluster Discriminate Posterior Cluster Discriminate Posterior time (d)
group group probability group group probability
[# %% 88-103 Mintang 88-103 ity LR {&#L LR 0.999 ISPl LR fiKhi LR 0.999 fiEhi LR 11
f£ 82-108 Ya82-108 &Pt LR &P LR 0.999 ISPl LR fiKhi LR 0.859 fiEhi LR 11
[ $% 92-505 Mintang92-505 k¥t LR {&#HL LR 0.999 ISPl LR fiKhi LR 0.990 fiEhi LR 11
RB72-454 &Pt LR &I LR 1.000 ISPl LR fiKhi LR 0.996 fiEhi LR 11
™ 95-108 Gannan95-108 &Pt LR &I LR 0.998 ISPl LR fiKhi LR 0.838 fiEhi LR 14
£ 90-3 Ya90-3 &Pt LR &I LR 0.917 ISPl LR fiKhi LR 0.950 fiEhi LR 14
it 86-368 Zhan86-368 &Pt LR &I LR 1.000 ISPl LR fiKhi LR 0.999 fiEhi LR 14
FEPE 93-103 Guitang93-103 &Pt LR &I LR 0.993 ISPl LR fiKhi LR 0.634 fiEhi LR 14
3% 15 Xuan 15 &Pt LR &I LR 0.936 Pl HR Pl HR 0.992 THEHT MLR 14
%} 5 Ke5 &Pt LR &I LR 1.000 it MR it MR 0.954 THEHT MLR 14
CP72-2086 &Pt LR &I LR 0.986 it MR it MR 0.578 THEHT MLR 14
FEE 89-5 Guitang89-5 &Pt LR &I LR 1.000 it MR it MR 0.998 THEHT MLR 14
A4k 91-4710 Funong91-4710  f&#i LR f&¥i LR 0.528 it MR it MR 1.000 THEHT MLR 14
Ak 94-0403 Funong94-0403 14t MR i MR 0.937 fiSHi LR fiKhi LR 0.956 THEHT MLR 14
£ 71-374 Ya71-374 P MR HHE MR 0.771 fiSHi LR fiKhi LR 0.957 THEHT MLR 14
[ %% 69-263 Mintang69-263 P MR HHE MR 0.985 it MR it MR 0.967 FHt MR 14
A4k 96-0616 Funong96-0616 14t MR it MR 0.795 it MR it MR 0.593 FHt MR 14
2 i 95-128 Yuezhe 95-128 P MR HHE MR 0.975 it MR it MR 0.977 FHt MR 14
CP73-1547 P MR HHT MR 0.999 it MR it MR 0.912 FHt MR 16
Ak 95-1702 Funong95-1702 "4t MR i MR 0.972 it MR it MR 0.930 FHt MR 16
A4k 95-1630 Funong95-1630 14t MR HiHii MR 0.995 it MR it MR 0.951 FHt MR 16
CP84-1198 P MR L MR 0.983 it MR Pl HR 0.825 FHt MR 18
f 90-31 Ya90-31 P MR P MR 0.845 Pl HR Pt HR 1.000 PPl MHR 16
AR 91-4621 Funong91-4621 ¥t MR HiHt MR 0.989 Pl HR Pt HR 0.950 PPl MHR 16
i 74-141 Zhan74-141 P MR P MR 0.886 Pl HR Pt HR 0.937 PPl MHR 16
FahE 1 ROCL Pl HR - EHl HR 0.988 5 MR iHt MR 0.980 PPl MHR 18
CP72-1210 Pl HR - EHl HR 0.695 P MR E#t HR 0.997 PPl MHR 18
B 73-204 Yuenong 73-204 ¥t HR - @i HR 0.995 Pl HR Pl HR 0.995 =Pl HR 18
Bpk 93-159 Yuetang93-159 ¥t HR  HhiHit MR 0.637 Pl HR THL MR 0.982 iHi MR 18
f 82-96 Ya82-96 Pl HR - EHl HR 0.566 Pl HR Pt HR 1.000 Pt HR 18
78 89-351 Yunzhe89-351 Pl HR - EHl HR 0.573 Pl HR Pt HR 1.000 Pt HR 18
fE 73-512 Ya73-512 Pl HR - EHl HR 0.897 Pl HR Pl HR 0.999 =Pl HR 18
¥ 92-105Hannan92-105 Pl HR - EHl HR 1.000 Pl HR Pt HR 1.000 Pt HR 20
(E.arundinaceus)
FH 96-44 Guitang96-44 Pl HR - EHl HR 0.998 Pl HR Pl HR 1.000 =Pl HR 20
F# 11 Guitang1l Pl HR - EHl HR 0.999 Pl HR Pl HR 0.999 =Pl HR 20
f 90-33 Ya90-33 Pl HR - EHl HR 0.999 Pl HR bt HR 1.000 Pt HR 20
WK E.arundinaceus Pl HR - EHl HR 1.000 Pl HR bt HR 1.000 Pt HR 20
from Fujian
%A% 81-745 Funong81-745 mPIHR  EHl HR 0.998 Pl HR bt HR 1.000 iyt HR 20

LR: {Hi; MR : hi; HR: #di: MLR: HEH; MHR: bt

LR=Low resistance to drought; MR=Moderate resistance to drought; HR=High resistance to drought; MLR=Moderately low resistance to drought;

MHR=Moderately high resistance to drought
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